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Tti# rapid^ 9 i(r«i«picig pandoitde of ischwemic heart 
'diseases' 'Mae lead to « search for newer strategies to 
Ijcevent athesescierosis in its early stages* Because of 
a greater risk of dayelopiiig premature and accelerated 
coronary atherosclerosis early det^tion of children : 
with familial hyi>erli|>oprO''teineiaia with sdbseguent 
dietary latenrention seems to be an attrc^tive ai^^roach* 
iacKS-natal familial type II hyperlipoiMooteineada may often 
be identified by elewated levels of cord blood cholesterol 
and triglycerides (Olueck et al# 1971) • 

Ihe cord blood lipid levels are much less 
likely to be inf luenoiNS 'by extraneous factors as 
CCMBpared to that in any other period of life, A 
giaae«il dissimilarity between the cord blood and maternal 
cholesterol and triglycerides Issvels has been dewribod 
at the time of parturitiam suggesting that maternal 
lipids and lipoprotein# do not, cross the, placental, 
barrier CK^lan aud lies, 1995)* ftowever* some evidencw 
have iMen gathered to suggest that ante partum facto,rs^,,^ . 
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' lilts iNMn sugfttsted thi^ hyper Xi|iopmteinesiis 
em bm mt birtli by sisvatsd i«ir«].s of tisi»l,IJLesi 

eorS ei«oisst«ro3>* sXthoogh opifiioits to 'bbrn ooatrsry have 
boss offsrsd and babi^as with aiawatad cholestarol at 
birth had waluas <listribnt«d thrmtgh normal ran^a whm 
rsh*tticamiiMi<l at ona yaar ago Cbsrmaniy at al# 1972 >• 

In simrU for data babiaa.with intraatarina 
Malnntrition -« whieh fawcmrs adiposa tissna brai^dotai 
libarating fraa fatty anidst tha portion of frae fatty 
acids which asoapas oaldation Mr mmrgy is ^mmrtmd 
in tha liwar Inl^ triglycarids# rasnlting inta riaa in 
blond triglyoarida lsm%ls.» fall tarm b«hias on tha 
contrary ara in raeaipt of raady plaeamtal supply of 
niixtriants so tbara is littla naad of iipolysis in mtaro 
CHaridas at al# If S4J • pratarm daliwary Is not a oomial 
physiological phmmmmma and it’inwolvas soma m>iint of 
strass tO' fatns which nmr or msy .not ba manifast 
olinioall#;|i^n«r at al# Ifif)# s^trass in any form has 

baan shown to raisa samm trigXyoarida lawals (crass 

and ih^iar# lt77># ^ 

. tha aiNmaiaint for hyparlipidafsia oan .dona 
by rmem ^olastarol# samn triglyaarida# sanm lipo* 
pratain and sanm fraa fa^y aoid assays* Mpoprotaiii 
alaotraihorasis ‘iS'^-not nsafnl as a sorcmhing tool «s ib;.y.. 
'is only .imsiignantitatiya* A aoaqplata g^sihtitatlM 'Of; 'v 
'Upoprotaln 'by ultrm^^mkriMgmtim is /' ;y 

SKMOSsiblo md is Ipita. csqpansiya^4ihiitwroyiolictl9it}'^ ^ 
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tmr lipoprotein oholeistttrol estlnieticm tlwuph 

nore seMitive 1® only posi»il»lo at highly spooiallsoS 
ce*itr®«, 'Ehoro'foro^, simpl® choloaterol aad triglyc;eri«ila« 
•ctiniatioii is still retained as preliinlnary screening 
teette, and It is possible that quantitation of cord 
blood cholesterol and triglycerides night proiride a 
rapid, easily aeail^ie and ineocpensive measures that 
tnuld be need prospCNstively to forecast hyperlipidenia 
and atherogenic problems* and retrospectively might 
proiride a tmtma of reirieeing 'matein^fetal factors that 
conld have c^ntrUmted to fetal stress* 
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REVIEW OF LITSkATU R S 


Lipids are a heterogeaous group of compounds 
related either actually or poteritially to fatty acids. 
ISiey have the property of being relatively water 
insoluble, aiid soluble in non polar solvents such as 
ether, chloroform and bensene#- 

Lipids are important, because of their high 
energy value, importance of fat soluble vitamins and 
fatty acids, and because of thermal insulation provided 
by them. 

Bloor (19^9) has classified lipids into simple, 
compound and derived lipids, simple lipids are esters 
of fatty acids with various alcohols. Ihey include fats 
(cholesterol, triglyceridesj and waxes. Coir^und lipids 
are esters of fatty acids containing groups in addition 
to an alcohol and a fatty 'acid* Ihey Include phospho- 
lipids. cerebroside »d other compound lipids. Derived 
lipids are substances derived from the above mentioned 
groups by hydrolysis. Hiey include fatty acids 
(saturated and unsaturated), glycerols and steroids. 

OiObSSTEROL 

Cholesterol is a complex monohydric secondary 
alcohol, stable white crystalline substance, insoluble 
in water but readily soluble in non polar solvents. 


cheaiically the basic structure consists of 27 carbon 
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atcawi-: rings referred to as cyclo|>entanoperhydroph@naa- 
thren® ring. It is widely distributed in all cells of 
thm body, Ibe total cholesterol content of the body is 
obont 200' rag/kg of body weight (Bell et al# 1972) , Two 
thirds of cholesterol in blood is found in esterified 
form while one third is present as free cholesterol 
(Fredrickson, et al, 1967), Cholesterol is only present 
in foods of animal origin. Greater part of it is 
farodneed in the body by synthesis which ta^es place in 
liver, adrenal ' corteae, skin, intestines and testes, 

QiOLSSIKROb WTASQLISM 

Most Of tissue primarily of skin and intestine 

have the capacity to synthesize cholesteroKsrere et^ al# 

is 

1950), The rate of cholesterol synthesis/ high In liver# 
intestine and skin and accounts for as much as 9Q% of 
total body cholesterol prodiiction# while it is Xtm in 
other body tissues. 

Dietary cholesterol is absorbed in intestine in • 
company with o'ther lipids and is incorporated in chylo- 
microns and very low density lipoproteins (vldl)# 80-90% 
of cholesterol absorbed undergoes esterification# which 
may take place in intestinal uaicosa, Chyloialcrona 
deliver their cholesterol to liver from where it is 
transported to plasma in the form of VLDL which ultimately 
changes to low density lipoproteinsCLDL) (Conner# 1979), 
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Host; of the plasma cholesterol is eaterlfied and Is 
pceseat in ldl C75»80%) which is conwrted to vldl hf 
progressive reduction of lipoproteins and change in 
apoproteins, 

PLASMA TRIQLYCERiaB AND CHOLESTEROL TRi^SPORY 

Ultimately LDL is taken up and broken down 
by extrahepatic parenchymal tissues and cholesterol is 
delivered to cells, 

sequence of events proposed are that cells 
possess s\irface receptors which especially bind LDL* 
ihis interaction between the LDL and its specific 
receptor results in delivery of lipoprotein to cell 
interior where both proteins ■ and cholesterol ester are 
hydrolysed by acid hydrolysis (Brown and csoldstein, 1976)* 
cellular cholesterol synthesis is influenced by the lipid 
composition of the - medium, ' She main ensywi In this 
process is **3 hydroxy 3 methyl glutaryl coensyme - A 
reductase^ which can be induced by cholesterol 
deprivation, 

EXCa^ETION 

It ocexirs mainly 2 pathways one being conver- 
sion to bile acid and its excretion while the other being 
excretion of neutral sterol in faeces. Liver is the main 
organ for cholesterol disposal. Before elimination, 
cholesterol must enter liver and be excreted in bile 
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either as cholesterol or cholic actdm Loss through 
urine is negligible, , 


ISri glycerides (Triacylglycerolsl are esters of 
fatty acids and glycerol* Human adipose tissue consists 
chiefly of triacylglycerols regardless of anatoniical 
location, friglycerides form the largest portion of 
dietary fat* 


^BTABQLISM 

Triglyceride a^tatoolism is said to have two 
pathways neiaely exogenous and endogenous pathway* 


Exogenous Pathway of Trioivceride Metabolism 
Cstredrickson' ®t al# 1967) * 

In adults 1»2 .gnv')«0 of triglycerides are Ingested 
daily {H«mry* 1977) , From the Intestinal rmacosa they are 
largely absorbed as chylomicrons aixi rej^h the blood 
through thoracic duct. These chylomicrons are taken to 
adipose tissue and skeletal rmiseles* and then triglyeeriitoS 
are hydrolysed there to release free fatty acids and mono** 
glycerides* Free fatty acids are either r e-es ter i fled 
and stored in the adipose tissue and skeletal muscles or 
oxidised (Havel# 1961)* 


BBdogeiK>us hyperlipidemia perhaps first became 
a distinctly recognisable phenomenon# when watkla et el 


3 




(1950) noted ttiat fat free high carbohydrate diet 
increased th® triglyceride concentration* 

Liver is considered as the major site for 
endogenota® triglyceride metabolism (Havel, 1962 and 
Goldstein, 1961)* fm important source of fatty acids 
needed for triglyceride synthesis is the plasma free 
fatty acid* The flux of the free fatty acids into the 
liver, heart, and skeletal inuscles, is governed by their 
rate of release from adipose tissue# ' Any factor that 
increases lipolysis or decreases glycerol esterification 
in the adipose tissue causes out|k>uring of free fatty add 
(Steinberg and Vaughan, 1965). Mich of this free fatty 
acids is renKJved by liver and excess beyond idiat it, can 
use or store is resynthesized into glycerides and 
resecreted as vldl (Havel, 1957). vldl is the chief ■ 
triglyceride binding lipoprotein present in the plasma* 

VLDL particles carry 5.-10 times triglycerides than 
cholesterol esters. 

LIPOPROTEISS 

These are globulin particles of high molecular 
weight and transport non polar lipids (Cholesterol and 
triglycerides) through plasma. Each lipoprotein particles 
contains a non polar core, comprising of triglycerides 
and cholesterol in varying proportions. Surrounding the 
core is a polar surface coat of jtoispholipids that stabi*- 
Use the lipoprotein particles, so that is can remain 

^ I 
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in th# plasma* Surface coat consists of phospho- 
lipids, esterified cholesterol and apoproteins* ®ie pro- 
portions of these lipids and proteins bowever, differ 
9reatly resulting in differences in .physiochesiical proper- 
ties which permit their ■ separation (Chait 197 S) • 

Soydd ,lilohbe and Schettler ( 1967 ) have 
classified lipoproteins into 4 major classes that are 
normally present in the plasma. 


CLASSES OF LIPQPROTEIHS 



Chylomicron VLDL 

LDL 

HDL 

Specific sravity 

0.94-0.98 

0.98 - 
1.006 

1*006— 

1.063 

1*063- 

1 # ^ 1 . 

Approx. diaR»ter{A'®) 

800-5000 

300-800 

180- 28 

50-120 

113 

ftolecular weight 4 x 10 

Ciieraical composition 

6 X 10® 

2 X 10® 

■2x10® 

friglyceride 

85 

50 

11 

8 

Cholesterol 

2 

7 

8 

3 

Es t«:i fled cho lesterol 

. ' 5 

12 

37 

14 

mwA 

- 

2 

1 

3 

Phosj^olipids 

6 

18 

22 ■ 

22 

proteins , ' 

2 

10 

21 

SO 

Apoproteins 

Aj^# A2# 

B, Gj_# C2 

B 



CJ j ^3 

C^#' ® 




(Fxmet Boyd, HolAe and Scheitler-',, 1967 ). 



aascent form* It 4s 4a vehicle for transport of 
triglycerides from liver to extrahepatic tissues. ■ 

Intestinal vldl differs from hepatic VLDL by 
apoprotein c* which is not synthesized in the intestine 
cells* Nascent. VLDli is rapidly converted to inatnre fora 
by acquiring apoprotein C from HDli, VLDL of hepatic 
origin contains triglyceride of . endogenous origin* Moraal 
life span of vldl in plasma is about 6*12 hoiirs* Conver* 
Sion of VbDb to LDIi involves a very substantial reiaode 
of the large particles in which all components other than 
the beta apoprotein are lost to a lesser or greater 
VLPL transformation appears to be attributable mainly to 
lipoprotein lipase rather hepatic 11 


Most of plasma bob is derived from catabolism 
of VbDb# much of which occurs within the intravascular 
Cfi»iqparti»nt* remaining after the 

catabolism of VLDL and chylomicrons are enriched in 
aproprotein beta aM cholesterol ester* The 
bution of chylomicrons to circulating LDb la 
LDL is also fwmed as a result of reaction between 
ai»l cli^lomicrpa ramants* 


%% 




CJore ©f LDL is aliaost «atir®ly of choles-torol 

t 

ester and surface coat contains only apoproOin beta* Abont 
3/4 of total sertmi cholesterol, is within I»D1> particles. 

Li'*r©r has long been assumed to b® involved In 
IiDL uptaJce and met^lisia* Mach of LDL uptake by liver is 
of esctrahepatic origin* The liver may possess high 
affinity receptor for LDL, though this tissue does not 
take up the cholesterol of LDb nearly as effectively as it 
does the' cholesterol from the chylomicron remnants* 

The main function of bDL iS' to suf^ly choles- 
terol to a variety of extcahepatic parenchymatous cells 
such as adrenal cortical cells* muscle cells# lyn^ocytes 
and renal cells* ffcese cells have LDL receptors* 

LDL receptors regulate the ldl catabolism and 
cholesterol synthesis* NiOTb€a' of star face receptors for 
LDb depends upon its cholesterol requirements* 

HI<M DENSITY bIPOPROTBIH CHDb), 

They are lijd.d fraction coaq^lexes defined by , 
floatation in ultracentrifuge between density 1*063 and 
1.21 gm/ml* due .to presence of major protein constituents 
(j^*-protein alphamigration on electro- 

phoresis. 

The bulk of HDL masses appear to arise from 
interaction of precursor particles (nascent HOL) secreted 
by the liver and intestines with lipids and proteins 
released during the catabolism of triglyceride rich 
lipoproteins* A portion of mh also arises from transfer 
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and uptake of lipid particularly free cholesterol from 
cell Tnentoranea. 

®ie major fuoction of hdl appears to be a 
direct role In the centripetal transport of cholesterol 
from perijtieral tissues to liver (Glomset# 1968) and in 
direct role in facilitating triglyceride transport by 
tTMisferring aporpotein c to vldl and ehylomicron* 

mtmo'Lim m fstos 

Before birth the fetus utilizes carbohydrates 
as the major fuel for energy production* This correlates 
well with the observation; that the respiratory .quotient 
(B*Q*) in fetus and at birth is one {James* 1972)* In 
utero transfer of glucose-, occurs through pl^aenta* The 
fetal glucose concentration followes the maternal closely* 
although it is g@ner.ally somewhat lov«r* The net transfer 
is towards fetal side* Free fatty acids have been shown 
to cross .placenta but there is little or no transfer from 
mother to fetes of cholesterolv triglycerides or phospho* 
lipids (Forfar and Arneil* 1984)* The synthesis of lipids 
in fetus proceed from glucose and fatty acid precursors in 
early stages of gestation#' and lipid content in fetus 
iiKurease to 300 fold from first iiwnth to ninth month of 
gestation {Roux et al#, t974J* After birth with cutting 
Off of the nutrients from the maternal circulation#' and 
before milk feeding is started the newborn has to depend ' 
on its own endbgenous sources of nutrients for survival* 



I 

■'i 
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AS carbohydrat* (glycogan) storas of body arm maag^ira 
aiid protein, raetaboliain can accoimt for only a fraction 
of the total energy re«|uire»®nts,, body lipids become a 
laajor sonrce of energy for the amly born Infant. Increased 
mobilisation of lipids from the stores and increased 
lipolysis in the imraediate post natal peric^ leads to a 
rise in the levels of total lipids# cholesterol# phospho- 
lipids ■ and free fatty acids (Brown et al# 1939| Van 
" Duyne# 19S9| persson# 1956 and Christensen# 1974)* ..Ihe 
TOChanisis for the oxidation of fatty acids rapidly 
increases in activity after' birth (Forfar# Arneil# 1984) * 

However# information on this aspect of lipid 
raet^olism is meagre in the case of prematwres and 
lie^dxjrns with intrauterine growth retardation# as is 
evident from a brief review of the proceedings so far 
on this aspect* 

It was some 78, years ago when cord blood lipids 
were measured for the -fi.rst time by Hermann and Newmann 
(1912) when they performed a study on 30 normal deliveries 
and recorded the maternal and cord blood cholesterol 
levels with the aim to find out the normal values and any 
relationship between the two values* Ihey observed that 
the cord blood cholesterol (62 mg/dl) values were 
considerably lower in cosiparlson to their maternal 
counterpart (mean value 264 mg/dl) • 

(Syorgy (1924) observed 6 cases and recorded the , 
cord blood cholesterol and lipid jshosphorous values and 
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coapairM th«m wit^ t^te materaal serum counterparts* H® 
chose 6 normal full terra healthy deliveries which formed 
his study group# He observed that the mean values of 
serum cholesterol in cord and maternal blood were 69 mg/dX 
and i55 n^/dl# while those of lipid phosphorous were 
3#8 «g/dl and 9# 3 mg/dl respectively. Ihese results 
showed that the observed values of cord blood cholesterol 
were comparable with those observed earlier and at the 
same time were less in comparison to maternal serum values 
this finding also supported those by earlier workers* The 
serum lipid phosphorous values in. cord blood were less in 
comparison to maternal serum lipid phosphorous values* 

Oordon and C3ohn C1928) conducted a study on 16 
full term normally delivered eases to record their cord 
blood cholesterol levels and lipid phosphorous levels. 

They obserwd that the a»an cord cholesterol values were 
89 mg/dl which were slightly higher than those recorded 
hf earlier workers* udill© the mean cord lipid phosplioroua 
values were 4*1 mg/dl which were cougar able to those 
observed by other workers* Here the aim was to establish 
the normal value and no -correlation with maternal values 
was considered* 

Sperry (1936) observed cholesterol values in 
cord blood of 7 neonates and found that the mean values 
were 61 s^/dl which were in close approscimatioa to those 
obtained earlier* : . 



values, 


Rafstedt et al (1954) studied 32 Beouates to 


observe th& cord blood cholesterol and lipid phosphorous 
values* Bie niean cord blood cholesterol value was 
observed to be 67 mg/dl which was consistent with other 
observations# while the mean lipid phosphorous values 
were 4*8 mg/dl which also was in close proximity to 
obtained by other workers#' In their study Rafstedt et 
reported that cord plasma lipid concentrations were the 
same in low birth weight babies as compared to those of 


terol and total lipid concentrations# and the low birth 
weight babies were not subdivided into preterm and small 
for date groups# ■ 

Russ et al (1954) have determined lipoprotein# 
cholesterol and phosj^olipid : content in mothers and their 
newborn infants* Shey recorded mean cord blood 
terol values as 68 mg/dl while the mean maternal 




Qroim et al (1959) parforratd a study on 50 
neonat«» and tiieir mothers to deterinine nonnal vmlwsim of 
varloms seruni coraponents including proteins# lipoproteins 
and lipids at birth and their relation %fith correspondiag 
maternal values* ifie maternal venous blood samples were 
collected during Z stage of labour and cord blood 
samples were collected Just after birth* Zhe mothers 
chosen underwent normal' full terra labour* Hie protein 
levels in maternal blood were 6*3240*52gm|i, 2*2740*33 gadi 
for total and albumin respectively and were 6*13^0*64 gia% 
and 3 •05^0*45 respectively in the cord blood samples 

for the same* Zhe maternal values were 11044172 mg%# 

257471 mg%# 8474176 and 273452 »g% for total lipids# 
lipoprotein lipids, betalipoprotein lipids, and choles- 
terol respectively, while they were 371475 rag%, 147440 mg54, 
224441 mg% and 82417 rag'ii respectively for the sisane in 
cord blood samples* Zhese findings agreed closely with 
those of Kafstedt et al (1954) and Russ et al (1954) • 
acody and Carlson (1962) included 52 Swedish 
cases in their study and observed the cord blood choles- 
terol, triglyceride and lipid phosphorous values* They 
included full terra deliveries In their study* Hseir alms 
were to observe the normal cord blood cholesterol value 
and its relation with those observed in past as well as to 
observed the normal value of cord blood triglyceride 
levels. .The mean cord blood cholesterol level observed 
by these authors was 66 mg/dl, cord triglfc«rl<^ level 
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wm 34 log/Sl C0«38 at aiol/1) m&. lipid phosphorous level 
wm 4*2 m/sMtrn Hio levels of cholesterol and lipid 
phosphorous were iu proportion to 'previous recordings* 

•flie observations of Kleeberg and polishuk 
(1963) of 129 cases have revealed mean cord and maternal 
blood cholesterol value of 66 rag/dl and 261 R^/dl 
respectively* Both these observations have been a 
confirmation of the past recordings* ■ In fact It was 
the largest study till date# but it did not consider 
gestational age or birth weight as the further differe- 
ntiating criteria. 

Kaplan and bee (1965) undertook a study on 
56 cases and collected maternal and cord blood samples ^ 
from. 56 unselected pregnancy cases# at the time of 
delivery. Later infants blood sample was also collected 
and cholesterol# triglycerides#, and lipid phosphorous 
were estimated* 

'Hie i»an cholesterol concentration was 95j|;l8 
mg/dl in cord blood and 264Hh56 u^/dl in maternal blood# 
mean triglyceride concentration was 34+14 rag/dl in cord 
blood and 159+54 in maternal blood# while mean lipid 
phosphorous value was 5.3;il.O mg/dl in cord blood and 
12*%2*4 mg/dl In maternal blood* 

Hiis study confirmed the finding of Brody and 
Carlson (1962) that the concentration of serum trigly- 
cerides is quite low in the cord blood and neidKim. 
Ia«>l0ying « method similar to theirs for the estimation 
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trlglycerid® was same ia both studies while there was a 
slgaificaat dlffereace ia the cholesterol levels* ®he 
mean cholesterol level ia cord blood was 95 wg% in 
contrast to 67 mg/dl and 66 mg/dl as observed in studies' 
by Rafstedt et al (1954) and Brody and Carlson (1962) • 

This study also demonstrated that cord blot^ 
triglycerides were lower in cord blood in comparison to 
maternal values* ihe authors had ascribed the differences 


in the maternal and cord blood lipid values to failure of 
lipids to pass through the placental barrier. They also 
considered dif f erences ■ in fetal and adult metabolism to 


be responsible for the same* or perhaps the cEuiescent 
state of fat utilization in the fetus and the absence of 
a need for fat nrobilization may also be responsible for 
low serum triglyceride concentration ■ in the cord blood 
samples. 

Darit«^y et al (1972) ' worked on 302 cases and 
ccMTiducted a pros'pective study of serum lipids in infants 
throughout first year of life* The purpose of the study 
was to establish the relationship between cord serum 
cholesterol levels and. the values stdasequently achieved 
in individual babies, to determine whether a diagnosis 
of hypercholesterolemia could be made witi» certainty 
during first year of life. In addition normal values 
for this |»rlod were also obtained* oord blood was 
obtained from 302 full term babies, just after birth. , 
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Later bloo4 samples were collecti^ eapillary fainetiare 
from heel ©r f lager at 1 week, 6 wmke, 4 moatbs# 8 nioaths 
aad 1 year of age aa4 cholesterol values were estimated. 

3h® imm cholesterol values observed by these 
workers were 78jh23 r^/dl# lS5j;31 mg/dl# 155+31 mg/dl, 
184+36 mg/dl, 195^37 mg/41, 191^36 mg/dl in cord blood, 
at 1 week, 6 weeks, 4 moaths, 8 months and 1 year of age 
respectively. C»jly one ease had cord cholesterol value 
of more than 100 rag/dl# 'The values for females were ©n 
a higher side than males. Out of 274 cases studied at 
1 yesr' age, 24 had cholesterol values- of more than 240 
mg/dl, out of which 23. cases had positive family history 
of hypercholesterolemia# The workers suggested that 
cholesterol values at 1 year age were a more reliable 
indicator of fandlial hyperlipidemia in comparison to 
cord cholesterol values. 

iOatorooke et al 11973) conducted a study to 
elucidate the effects of gestational age and nutriticaial 
status on the concentration and composition of cord blood 
lipids, ao as to obtain the evidence concerning intra* 
uterine fat metabolism. Plasma lipid concentration and 
fatty acid . composition were determined in the cord 
blood of three groups .of babies. ®io first’ group was of 
low birth weight preterm babies, the second group incl- 
uded full term low birth weight babies and the third 
group Creferaiwse group) included full terra normal weight 


babies 





37 wmks), 97. 2431 *5 rag/dl for tcrai batoio* C37 


and 82 *4422 ,9 mg/dX for light for date babie*C3 


while at the ®mtm time the cord blood triglyc 


were 19.8±7.8 itra/dl, 29*6+12.0 M/dl and 45.4+2 


concentration of the appropriate weight babies and gestar 
tional age# but inspection of individual values showed 
that the concentration varied little before 37 weeks and 
then increased substantially in babies born after 37 
weeks of gestation* ■ Triglyceride concentration in the 
•light for date* group were higher than in the appropriate 
weight babies* It was . also observed that in babies 
deliwred beyond 28 weeks of gestational age. the 
cholesterol concentration were not related to gestational 
age or nutritional status* 

The lower triglyceride concentration In the 
preterm Infaist reflected lesser importance of fat 






in adipose tissue took place mainly in the last month of 
pregnancy. The higher triglyceride concentration in the 
light for date infants were compared toy authors to those 




intr4»it«3riiie iwalmitritioii^ 

5»anQ et al (1974) focussed their attentioa 
oa neoaates found to haw eleviited cord triglyceride 
lewis during a .survey of 2000 consecutive unselected 
live births# 

Ihey selected 60 .infsnts by choleseterol 
screening prograww® ■■ ■using parental cholesterol trigly- 
ceride values and Judging them against the normal ones 
as suggested by Fredrickson and Levy (1972) • Factors 
such as maternal hypertension# diabetes# prolonged labour# 
prolonged rupture of membranes# malpresen^tation# g«#tii» 
tional age# post term delivery# low Apgar score were not 
considered while selecting the, cases# 

57 infants ware selected in another group in' 
which one of the parents ' had hypertriglyceridemia with 
normal to slightly elevated cholesterol levels# ^e 
above mentioned matemofetal factors were not considered 
while selecting the cases. This group was used as a . 
second control in addition to former group of infants# 
as it represented a group with some genetic potential 
foar eventual development of hypertriglyceridemia# 

In ttie distribution curve the 95th percentile 
value ior cord triglyceride was determined as 70 o^dl 
and this was taken as a cut off between normal and^ 
elevated levels# 




IB 60 ii®OBat®8 born to parent* with normal 
cholesterol and triglyceride values# mean cord blood 
triglyceride levels were 36+18 lag/dl with a range from 
8-95 mg/dl. In 57 neonates born to parents 
them had hypertriglyceridemia# the mean cord 









■triglyc®rid« levels* *Shm£m was also an inverse relation-’ 
ship between cord blood triglyceride levels in 102 neonates 
C56 cases and 46 contxols) and one niinute Apgar score* 

Wi© authors suggested that stress in utero or 
birth canal# or anoxia may lead to early TObilizatlon and 
depletion, of glycogen stores and an early conversion to 
oxidation of fats# there by causing hypertriglyceridemia 
in neonates affected with perinatal factors leading to 
stress* The authors suggested cord blood hypc^rtriglyceride 
mia as a useful indicator of ^ antepartum or intrapartum 
fetal stress or compromise* 

Desai et al (1911) studied and analysed 113 full 
term newborns# delivered by' normal labour following uncom- 
plicated pregnancy* The mean birth weight was 2800 gm 
with a range of 250© to 3600 gm* *me cord cholesterol 
values ranged between 35—128 mg/dl and phospholipids 
between 58-160 rag/dl# while the mean values were 79+17 
mg/d I# 62^21 mg/dl and 95+17 rog/dl respectively. 

The levels of cholesterol in this study were in 
agreement with previous recordings while the level of 
triglycerides observed in this study was higher than 
those obtained earlier by western authors. 
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Cress et al <1977) pbservedi 275 neonates for 
cor4 blood cholesterol and triglyceride lewis and noted 
cord blood cholesterol level as 70+17 mg/dl with a rang® 
of 30-153 wg/dlm The 95th percentile value was lOSmg/dl. 
r^ean cord blood triglyceride levels were 33+26 mg/dl.with 
. range of 5-192 aig/dl. The 95th percentile value for 
cord blood triglyceride was 77 ing/dl* They observed that 
out of 22 neonates whose cord blood lipid values exceeded 
the 95th percentile ‘values# 9 had hypercholesterolemia 
and 13 had hypertriglyceridemia. Four neonates had 
elevated values both cholesterol and triglyceride rang® 
103-120 lag/dl and 68-137 mg/dl respectively. 

Hone of the 275 neonatal sera had demonstrable 
amounts of IgA antibody. Indicating that there was no 
maternal contribution to the c ord blood samples* 

Post term delivery ( 741 weeks) was seen in 
20% C 3/15) of newborn with increased cholesterol levels 
16% (3/19) of neonates with increased triglyceride level 
and 8% (5/65) of neonates with normal values. 

One minute i^gar score of 6 or less was seen 
in 7% (1/15) of cases with hypercholesterolemia and 
37% (7/19) of neonates with hypertriglyceridemia* 

Resuscitation was required in 20%{3/15) of 
hypercholesterolemic neonates# and in 2l%(4/19) of 
hyper triglycerideraic neonates# as coa^ared with 12% 

(8/IIS) of normal controls* 

prolonged labour ( 7l5 hours) was observed in 
13%{2/15K of infant# with elevated choleteterol level# 
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and ia 11%(2/19) of infants with high triglyceride levels 
m compared with 9% (6/65%) of normal infants. 

Maternal hypertension was present In mothers of 
7%{1/15) of hypercholesterolemic Infants# and 21% (4/19) 
of hypertrig lyeeridemic ' neonates as compared to 1.5% 

(1/65) of mothers of normalipideraic infants. 

In this study it was seen that high cord blood 
cholesterol or triglyceride values were asscsciated with 
maternal fetal problems related with unfavourable intra- 
uterin® environment# ■ fetal distress# fetal anoxia, ihere 
was a significant correlation between post term delivery 
and hypercholesterolemic. neonates and low Apgar scores 
along with maternal hypertension were more associated with 
hypertriglyceridemia. . Low cord blood lipid levels were 
seen after an uneventful', pregnancy# with the Apgar scores 
greater than 8. 

Ihe authors stated that during birth newborn 
entered from a warm intrauterine environemtn to unpleasant 
cool atmosphere and during this period of adjustment the 
energy regpuirements were provided by utilisation of 
carbohydrate and fat stores* fhe pituitary adrenocortical 
axis was supposed to be capable of stimulating fetal 
lipogeneais at term# and during stress of delivery 
catecholamines elicited an immesiate response ofi adipose 
tissue. Neonatal stress associated with maternofetal 
perinatal problems especially maternal hypertension post 
term delivery# Low kpgax score were related to elevated 
cord blood cholesterol and triglyceride levels. 




neonates into 3 groups on the basis of, gestational age 
and birth weight# as follows i- control groups of full 
terra appropriate for date babies j small for gestational 
age group who were full term and weighed less than 2000 gras 
and p*e terra group who were born before 37 weeks of 
gestational age* 

Ihey observed the maternal values to be higher in 
all of above raentloned 3 groups than cord blood values* 

•Ihe cord blood levels of free fatty acids were higher 
{mean value 8*40^0*14 in eqA) In small for gestational age 
group# than control {mean value 0. 3840* 12 m Eq/1) and pre 
term group <raean value 0*35^*12 in Bq/lJ • This difference 
was not significant (p 70-05)* However# significantly low 
values were observed in pre terra bsbles in comparison to 
control group Cp /0»0l) e* 3 hours of age* 

Tl» free fatty acid levels at various gesta- 
tional ages were as followsf upto 32 weeks, tdhe cord blood 
levels were significantly lower (0*26j|;0#06 m Eg/l) in 
comparison to 33-36 weeks CO* 3540*07 » Eq/l) (p ^0*05)* 
After 36 weeks' levels : did not differs »U 
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sutiior® ®xpr®»s®<l that th© early rise in 
fre® fatty acM leirels after Mrtti wa« due to lipolysi® 
and release of free fatty «sM tmm adipoae tissue during 
course of utilisation for energy paarposes* 

A study was carried out on 57 neonates for cord 
blood lipid profile by sharina et al U983), 2h®y divided 
the 57 cases into 3 groups on the basis of gestational 
age and birth weight* The first giwip included normal 
term appropriate for gestational age newborns C 31 the 
second grcmp included full term small fcsr gestational age 
infants (12) and the third group included pre term appro- 
priate for gestational age infant# (14)* ■ iSie classifica- 
tion was done iBScordtng to Lubschenco et al (1963)* ©i® 

total lipids* cholesterol and free fatty acids in cord 
blood were estimated* 

Hie cord cholesterol levels in normal full term 
small for date and pre term were 74^17 mg/dl* 64jt8ll2.3 
mg/dl and 6 4;^^^ 3 mg/dl respectively while the cord blood 
phosi^wlipld values were 1124;36*3 mg/dl* I01*6j;30 E^/dl# 
and 130+11 mg/dl respectively in above nsmtioned groups. 
Hie free fatty acid level# in cord blood were 0.38^0*03 
m mol/I* 0*29^*06 m mel/l and o.26:j;P*C}6 m ml/l in 
normal full term, small for date and pre term groups : 
respectively* 

The levels of various • lipid fraction# in cord 
blood bo lower in small for gestational age group 

isecond group) and pre term group (third group) as 
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compared to healthy full term neonates C first grotip) aM 
the difference was statistically significant only with . 
free fatty acid lewis (p £o,ooi), and attributed this to 
lower fat stores in small for gestational ag® infants in 
comparison to full term healthy neonates# ihe lower values 
in pr® term infants were attributed probably to a possible 
€juantitative or qualitative deficiency of the enzyme lipo*- 
protein lipase, which was responsible for release of free 
fatty acid from neutral fats (triglycerides)* Ihe lower 
levels of enzyme have also been reported by sigmura et 
al (1974) and Prakash et al (1980)* 

Haridas and Jwharya (1984) conducted a study on 
180 ninfbor ns and their mothers, who belonged to low socio- 
economic ■ strata* This Study consisted of determination of 
cholesterol and triglyceride values in cord. blood and 
serum on 2nd, 3rd, 4th and 5th day in normal full terra, 
preterm, and low birth weight babies along with maternal 
blood values* 

Ttie raean cord blood triglyeeride values were 
4S±1^^B mg/dl (range 20-89 rag/dl), 59+22.3 rag/dl (range 
24-119 mg/dl), and 56+16.1 rag/dl (range 22-95 rag/dl) in 
normal full term, preterm infants and small for date 
babies respectively. 3h® triglyceride values were 157+ 

48.9 rag/dl (range 65-317 »g/dl). 135^26,2 rag/dl (range 
87-190 rag/dl) and 114^41.2 mg/dl (range 71-343 lag/dl) 
respectively in iwarthers of above mentioned grcnip infants. 

Ttie mean cholesterol values were 90+17*7 rag/dl, 
(range 55-125 lag/dl)# 95±20.2 rag/dl (range 42-138 rag/dl) 
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and 91+20,2 mg/dl (range 42-122 nig/dl) in cord blood of 
normal full term# preterm ai^ small for date infants# while 
they were 230+34,9 mg/dl (range 120-330 mg/dl># 228j;37,6 
mg/dl (range 143-292 n^/dl) and 233+32,8 mg/dl (range 
167-320 mg/dl) respectively in the mothers of the above 
mentioned infant groups, 

The mean triglyceride values were 65+13.8 mg/dl 
and 89+17,1 mg/Ql in normal full term infants on 2nd/3rd 
and 4th/5th day respectively, These values were 72+16,3 
mg/dl and 95+17,1 mg/dl in preterm infants on above- 
mentioned days respectively. The levels were 744,15,3 
mg/dl and 93j;16,4 mg/dl in small for date babies on the • 
above mentioned days resps«!tively. The cholesterol levels 
were 124^9,6 mg/dl# 156,^9.6 mg/dl in normal full term# 
119^11, € mg/dl and 143+8,7 mg/dl in pre iterm# and 122;f7,2 
mg/dl and 143£1,6 mg/dl in small for date babies on 
2nd/3rd ]dand 4th/5th day respectively, 

®wii neonatal cholesterol and triglyceride values 
were lower than maternal counterparts* The cord blood 
cholesterol levels were not significantly different in the 
three groups but by the 4th/5th day normal full term 
babies exhibited higher values. The low birth weight and 
pre term infants had higher triglyceride values In cord 
blood than normal full term. The levels continued to be 
higher in low birth weight babies and pre term infants 
but the differences were statistically insignificant. 





cord blood of low birth weight bablen. The raised 
triglyceride levels in post natal period was due to 
utilisation of adipose tissue for energy requirements as 
glucose was conserved for energy requirements of brain 
and erythrocytes* ihis liberated free fatty acids which 
lead to triglyceride synthesis and raised triglyceride 
levels# The post' natal elevation in cholesterol levels 
was due to its enhanced synthesis as a result of increased- 
ensyiae and substrates reqpired for cholesterol biosyn* 


tdiesisi 


Mathur ert al C1986) have don® a study on 56 


newborns for cord blood cholesterol values* These 
neonates were delivered to healthy mothers* Thieir gesta» 




11ie mean cord blood values In pre term babies were 92,574 
14.94 mg/dl as compared to 112,2+14.58 mg/dl in term 
babies. In 18 babies weighing less than 2,5 kg tlie mean 
values were 93,67+14,64 mg/dl. While in 38 neonates 
weighing 2.5 kg or more the mean values were 110,76+15.46 
ing/dl, A positive correlation was found .between birth 
weight and cord blood cholesterol levels in this study. 

Kumar «t al (1989) undertook a study to find 
out the influence of prematurity and/or growth retardation 
on the cord lipid levels. iSiey included seventy three 
(73) newborns# delivered to healthy CKi^thers with uncompli* 
cated pregnancy and labour. The cord was cut and clamped 
within 3 minutes of dellwry but prior to delivery of 
placenta. Mixed art?':rial and venous blood was» allowed 
to flow freely and contamination with maternal blood was 
avoided. The gestational age was assessed toy first day 
of last menstrual period# supplen»nted with clinical 
evaluation by Ballard Score (1977) , The newborns were 
divided into 4 groups on the basis of gestational age 
and birth weight. First group included full term appro- 
priate for gestational age babies# the second group 
included full term small for gestational age babies# the 
third group included ■ pre term appropriate for gestational 
age babies and the fourth group Included preterm small for 
gestational age babies. The cord blood cholesterol tri- 
glyceride and free fatty acid values were determined# 






Out of 73 nmoumtmat 29 bolonged to first group# 

17 belonged to second grcwip# 22 belonged to thiidi group 
mwA 5 were of foxirtb group# flie laean cord blood choles- 
terol values were 85*83^22*85 aig/dl for first group# 
84.35;tl7*l5 mg/dl for »«:ond group# 100.09+32*19 i^/dl 
for third group and 92. 20;^®*^^ ® 9 /dl- for fourth group* 

These values showed no significant difference* 

The mean cord blood triglifceride values were 
35*27+17*49 mg/d I# 55.34+23.95 rag/dl# 70.67^:32.68 lag/dl 
and 104.50+20.80 mg/dl for ^ve mentioned groups respec- 
tively* These values were' signific^tly hi^er in the 
full terra small for gestational age and pre term small' 
for gestational .age groups# in comparison to their ; 
appropriate for' gestational age counterparts* 

The free fatty .acid levels in various groups of 
neonates were 0*27jh0.14 ra raol/l# 0.25j:0»10 m »ol/l# 0.31 
^.11 ra raolA# and 0.41±0,07 m ml/l in full terra appro- 
priate for ^ , gestational . age# ' full terra small for gesta- 
tional age# pre terra appropriate for gestational age and 
pre term small for gestational age group respectively and 
showed that free fatty acid levels were significantly 
higher in pre terra small for gestational age gro^;g? infanta* 
The workers concluded that cord blood cholesterol 
levels were not influenced by birth weight gestational age# 
aM elevated cholesterol levels may indicate hypercholes- 
terolomla* the other hand the levels of triglycerides 
and free fatty acids were effected by birth weight <sfl&d 
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gestation# anfl an Infant should not b® labelled as hyper- 
lipldesilc unless these fawetor# were considered# 

®he authors stated that stress in any fora has 
been shown to raise ssrua triglyceride levels# As per 
term delivery was not a normal phenomenon and it involved 
some amount of stress to fetus which could or could not 
manifest clinically# Small for gestational age babies' 
were born with intrauterine malnutrition which favoured 
adipose tissue breakdown# liberating free fatty acids# 

The portion of free fatty acids which escaped oxidation 
for energy# was converted to triglyceride in the liver# 
ther^y resulting in increased triglyceride levels# 

baJehtakia et al (1990) 'performed a study on 
100 neonates to detect the effect of familial hypertension 
on the cord blood cholesterol and triglyceride levels# 

They selected 50 cases where there was family history of 
essential hypertension (in nwther# grand parents or in 
other siblings) and SO eonta«»l siabjects who were full 
' term delivered neonates# after normal labours without any 

I 

adverse fetoroaternal factors# born in a family with no 
history of ischaemic heart disease# hypertension or 
‘ ' diabetes mellitus# 

'' The iflWtan+S*l># cholesterol values in cord blood 

of neonates with family history of hypertension with the ■ 


Involvement of parents# grand parents# and sibling# of 
parents were l23#24+22.32 mg/dl# 93#7j|46#96 wg/dl and 
88.0+11.95 mg/dl respectively. The cord triglyceride 




fS 9 /dl respectively, The inean triglyceride levels in the 
above said groups were 45.52+20,89 ing/dl and 28,72+17.81 
Hig/dl respectively. The differences in the study and 
control groups regarding the cholesterol end triglyceride 


cerid© levels in neonates horn with family history of 
hypertension, they concluded that genetic factors may 
play a significant role in transmission of hyperl 
as seen in neonates of hypertensive families* Th 
label Jed these cases as high rish cases and suggested 
periodic surveillance for atherosclerotic changes. 
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ED H E T il 0 D S 


“The present study, was carried out in the 


.Department of Paediatrics# in active collaboration with 


:he department of Biochemistry and department of Obste- 


:rics and Gynaecology# Maharani Laacrai Bai Medical 


college# dhansi# Babies .delivered by normal vaginal 


delivery in the labour room of Obstetrics and c^naeco- 


logy department# between March, 1990 and November# 1990 


were included in the study. Babies born by Caessareaa 


section were not included in the present study. 


S'rUDY GROUP 


The study group' consisted of 51 now born babies 


delivered by normal vaginal delivery. Infants with still 
birth were excluded from the present study. 


New born babies were classified according to 


their gestational age and birth weight by the criteria 
laid down by Singh et al (1974). On the basis of gesta- 


tional age# babies were divided into 3 subgroups# preterm 
babies ( <£37 weeks)# term babies (37-41 weeks) and post 
term babies ( 741 weeks) . 


According to birth weight babies were further 


classified as follows by ascertaining their position on 
intrauterine growth curve {Singh et al# 1974). 


Pre term (gestational age less than 37 weeks), 
a. Small for gestational age (SGa) ( birth weight 


below 2 S.D.) 
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b. Ajjfpropriat# for gestatioaal age (AGA) {birth 
weight between +1 S.D. & • S.D.)* 

Term babies (gestational age 37-41 weelcs) . 
a* Small for gestational age (birth weight 
less than 2 S«D*). 

b. Appropriate for gestational age (AQA) (birth 
weight between + 1 S.D. and - 1 S.D.3. 


as laid down by World Health Organisation (WHO, 1961) 
was adopted in the present study to classify the babies 
with birth weight less than 2,500 gras in low birth weight 
(bSW) group. 


T HISOTY 



A detailed histoty, of any medical or surgical 
disorder vi®» anemia# convulsions# oedema# hyperteiistion# 
cardiac disorder.' # diabetes# antepartum haemorrhage# 
exanthematous fever# syphillts# gonorrhoea was recorded* 
History of drug intake and addiction to narcotics# 
smoking etc. were also taken in each case* Multiple 
pregnancies were also considered in the history* 

History was taken regarding the mode of delivery 
duration of labour, leaking P/v# meconium staining of 
liqpur, cry and activity of child after birth and 
cyanosis after birth# to rule out any evidence of 
perinatal stress. 


EXJiMlHATIQM OF NSW BCRM, 

j^ar scoring of child was done at 1 minute and 
S minutes to detect any evidence of birth anoxia. After 
the birth of child# color# heart rate# respiration#. ■ ■ - 
o .nasal eatheterisation# cry# .activity and 
recorded on a predesigned 'proforma to as.sess . : 


ton® were 
the Apgar score. 










of m&arm into gostatlonal 


y&mrm *R 


CTIOH OF SAMPLE 


Blood sarapl® (10-12 ml) was collected from the 
cut end of umbilical cord from the placental side in the 
clean glass tubes# with due precautions to avoid conta- 
mination with maternal blood and haemolysis* All gla»s- 


Blood samples were allowed to clot at room 
temperature. After 2-4 hours# serum was separated using 
a pippette and then serum was centrifuged at 1000 rmp 
for 15-20 minutes. After centrifugation 2 mi of clear 
serum at the top of sample was transferred to another 
dried vial with due marking on it. Ihe saa^sles were 
stored at +4®c and were analysed within 6-7 days for 
cholesterol and triglyceride. 






The redl colmu: which cholesterol in acetic 


acid solution gives with ferric chloride and sulphuric 
acid la msed as a measure of cholesterol concentration 


i, Acetic acid (purified), 
ii. Ferric chloride X0*05% solution) 


i±i. Sulphuric acid (concentrated) . 

iv, stock cholesterol standard ClOO mg/dl of 
purified acetic acid) • 

V. working cholesterol standard - the stock 
cholesterol standard was dilutred 1 to 25 
with ferric chloride acetic acid. 


0.1 ml of test serum was added to 6.5 mi of ferric 
chloride acetic acid reagent is a clean dry glass 
test tul>e marked *t' and mixed well. 

Ihe tuhe was allowed to stand for 20"»25 minutes 
for proteins to flocoulate# .. 

The contents of the tube ‘t* were centrifuged at 
500 rpm for 15 minutes and then 5 ml of super- 
natent were transferred to another clean tube 


For standard, 0,1 ml of working stanaara tor use 
was added to 6.5 ml of ferric chloride in acetic 
acid solution and allowed to stand for 20-25 minutes, 
then con ten ts were centrifuged at 500 rpm for 





6. Wcm 3 111 of sttlptitiric acid was added to all 

three test tabes# *T*# *S* and ‘B* and mlKed by 
it version of stoppered tabes. 






The standard 's* and Test 'T* were read against 
tolanic *B*# using yellow filter or at 560 nm over 
a colorimeter* 

The cholesterol (total) rag/dl was calculated by 
the formula i 

Total cholesterol « SeaSng of Ifldard ^ 

Cmg/dl)-' 


IRIGLYCKRIDS 

The triglycerides v/ere determined by acetyl 
acetone method of Fletcher (1968) ; and Soloni (1971)* 

principle 

Triglycerides in senna were extracted with 
Isopropanol* Triglyceride so estimated were saponified 
using alcoholic potassium hydroxide. Glycerol so 
released during saponification was oxidised with 


t 


I-' ' 


:«r 

•ft 

j ff 
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was aeasiired 'colorimetricaliy. 

1* TriglycarMes + KOH - giycewal Fatty acids* 

2* Glycerol >¥ periodate • Formaldehyde* 

3. Formaldehyde 4 nhJ 4 Acetyl .^etone - Diacetyl- 

lutidihe (yellow) • 

Reaqeats 

fflie reageata provided by Span Diagnostic 
Pvt* Ltd* were used for this estimation* 

1* Haptane* 

2* Isoprcjfiaiiol* 

3. Sialphiaric acid (0.08 N) . 

4* l^tasslwm hydroxide 6*25 M 

5. Periodate reagent* 

6* lumoninai acetate:* 

7. Acetyle acatone. 

8* Working triglyceride solntioa ('200 ntg/lOO ml) • 

9* working solution chroiaogeii was prepared by 

mixing 0*1 ibI of ^etyle acetone and 14 ml of 
ammoxium acetate* 

Procedure 

Am Extraction of lariglycerid# i 

1* Three clean dry tubes were taken and each was 

labelled as *8* (Blank), *3* (Standard) and TCTest)* 
i* in blank*B» 0*5 ml of distilled water was taken 
and 2*0 ml of Haptane was added to it followed by 
3*5 ml of Isopropanol and 1*0 ml of 0*08 H sulphuric 
acid* The contents were mixed well and allowed t© 
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stand at room ' tempar atmre for 10-15 minute till 
they separated In 2 layers* 

3. In standard tiibe *S* 0*5-1 of distilled water was 
taKen. ttien 0*5 ml of triglyceride standard <200 
mg/dl) was added followed by 2,0 ml of Heptane* 3.0 
ml of Isopropanol and 1.0 ml of 0.08 N sulphuric acid. 

4. In the lest' (I* ttibe# 0.5 ml separated serum was 
taken and to it 2.0 ml of Heptane was added followed 

by 3.5 ml of Isopropanol and l.O ml of 
sulphuric acid (0.08 H). 

5. Ihe contents of the 'tubes *S* and 'I* were also 
mixed thoroughly and allowed to stand for 10-15 
minutes till they separated into 2 layers. 


' 

i 


1 


ii'i 

ilSfi 


!•" ' 


■ 


B. 

i* 


Saponification and Colour ^ Dew lopimant i 
Three clean dry tubes were labelled as 


and 


respectively. 

Top solvent layer (0.4 ml) waa taken from tube 
»B» ant'd transferred to tube 

Similarly 0.4 ml of top solvent layer was taken 
from t\ib« 'S' and *T* and transferred to tubes- 


•Sj^' aiwSt *Tj* respectively using a clean glass 
pippette. 

4, 2*0 ml of isopropanol and I drop of 6*25 M potassium 

hydroxide were, added to each of three tubes 


* and *1?j_ * 



The CQntenta of tubes were mixed well and theis 
the tubes were eoirered with alumiaa foii/cottoa 
pXid&,. sad the tubes were kept ia hot water bath 
(S0-6O®C> for 10 miamtes and then cooled down to 


room t«re|>erat\ire 


tb these 0,2 ml of periodate reagent and l.O ml 
of chromogen (reagent 1) were added. 

The contents of all three tubes bla.nk: *B|,, 

Standard ‘Sj * and lest *Tj* were mixed well «id 
the tubes were kept in hot water bath€S0<»'60 c) 
for iO minutes. 

®ien the tubes were cooled down to room tesi^eratmre 
and the optical density of Standard CS^J « and ^Pest 
were determined against ®lank (B^^) using a 
violet filter on a colorimeter. 


iriglyceride concentration (mg/dl) j 

Optical Density of 'Test ITI. 

* Optical Density of standard (3) 


O l-s 



Distilled water 
Triglyceride standard 
Haptane 


0.50 


0.50 

0.50 


Isopropanol 3.5 3.0 

Sulphuric acid 1.0 1*0 

Contents mixed well and allowed to stand 
at room temperature for 10—15 minutes# 
till they separated into 2 layers. 

Top solvent layer 0.4 0.4 


Isopropanol 2 .0 

Potassltira hydroxide 1 drop 


1 drop 


Contents were mixed well. Tubes kept 
in hot water bath S0»50^C for 10 minutes, 
cool down to room teii^»erature. 

0* Periodate reagent 0.2 0.2 ' 

1. Chromogen 1 ^ 

contents mixed well. Tubes kept in hot 
water bath <50*60®C) for 10 minutes, 
cool to room temperature. 

Then optical density of standard and test 
•termined a 9 .alnst blank on colorimiiter using a 
iolet filter. 












A study to deterrotae th® seruro levels of 
cholesterol and triglycerides in cord blood of new born 
babies and their relationship to gestational age# ^ birth 
vj-eight and perinatal factors# was carried out on 51 
newborn babies delivered at Medical College# 

Hospital# Jhansi between March# 1990 and lioventoer, 1990# 
Various clinical features were noted# birth weight was 
recorded and gestational age was assessed from first day 
of last menstrual period and was eotifirinsd by the morpho- 
logical and neurological criteria laid down by Diabowita 
et al (1970) • 

h total of 51 cases were included in the 
present study. New born babies were classified according 
4.A rt# into oretem C/37 weeks)# full term 


^wing 


7 Cl 3. 735 
3iC74*Si) 
6<11.76) 


pr« term 
Pull term 
Post term 


Sli^lOO.O) 


indicate 
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TIsa sttjtfly group was also classified as par 
criteria (1961) into two groups on the basis of birth 
weight. Nes^oms having birth weight less than 2500 gwiji 
ware laballad as low birth weight {I»3W) babies and this 
group included 12 (23.53!^) cases# while newborns with 
birth weight of 2S00 gms or store t-^ere designated as 
normal weight baMes and this group included 39(76*47%) 
ca^es enable 2)» 


Showing distribution of ci^es on the basis of birldEi 
weight into noriaai and low birth weight groups* 


<3rQups 


39(76.47) 


Homal birth weight 

(birth weight 2500 gras and above) 

Low birth weight 

(birth weight less tha® 2500 g«) 


12(23.53) 


(Figures in parantheses indicate percentage). 

An att«^ was also rasde to classify Idle case 
material into appropriate for gestational age (aga) ai^ 
small for gestational age (^?A) groups according to the 
criteria laid down toy %agh' et al (1974). Full terra 
group coii^ised of 37 AGA cases andl SGa case# preterra 
group Included 4 AGA eases and 3 SGa cases. However in 
post terra group# all 6 cases were aga. It is also 
evident fro® table 3 that maodaura nuatoer of cases fell 
into the category of full terra AGA groups’. 



TABLES * 3 

Showing <li«tributioa of study group intao 
woight for gestational age groups* 


Q»oupa 


iWretera 


Mo«of eases 


a» A*G*A« 
h* S • O* A* 


4(57,14) 

3{42,SS) 


Full term 




The se* of the baby was also given due consi- 
deration and » 2 cordingly there were 29 <56*86%) male and 
22(43.14%) female cases in the sttidy group {Table 5). 


TABl« - 5 


Showing distribution of case 
material according to sex. 


Mai® 

Female 


Total 


Showing distribution of cases according 
to increasing birth weight* 


Birth weight (gm) 


1000 - 1500 
ISO! - 2000 
2001 - 2500 
2501 - 3000 
3001 & above 


Since no other worlcers have so far atten^ti^ 
to observe a correlation between increasing birth weight 
to the level of cholesterol and triglycerides in cord 
blood# it was tried to establish a correlation between 
them# if any# «*>d accordingly the cases' were distributed 
into various groui^ considering the incre«s*ing birth 
weight (®abl® d)# The distribution indicated $(9*80%) 

in 10IIIW1300 cm range# 3(5*8W) cases in 1501-2000 
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gms range# 4C7*84,iJ cases in 2001-2500 gm range# 35C68,?3%) 
cases in 2501-3000 gm rang® and 4(7*84%) cases in the 
group of birth weight more tlian 3001 gms* 

It was also tried to observ® «id establish a 
correlation# if any between the cord cholesterol and 
triglyceride levels and the perinatal factors affecting 
the fetus* The various perinatal stress factors which 
were considered were (table 7) prolonged lafootirC 7 18 
hours)# maternal hypertension and pre-eclawptic tOKaemia# 
/ntepartum haemorrhage# leading P/V 7l2 hours and birth 
as^ipcia* 


TABLE - 7 

Showing the various perinatal stress 
factors affecting the fetus. 


SXal 

Ho. 

Perinatal factors 

—foToir 

gM-M-. 

Percentage 

1. 

Prolonged Idoour 7li hours 

4/51 

7.84 

2. 

Maternal hypertension and 
pre-eclamptic toxaeiaia 

2/51 


3* 

Antepartum haemorrhage 

3/51 

$.88 

4 . 

leaking pA 712 hours 

8/51 

15.48 

5. 

Birth asphyxia 

5/Sl 

9.80 


It was seen that in few cases# more than one 
perinatal factors were involved and so the cases were 
also grouped atccording to the tiuaber of perinatal stress 
factors affecting the new born (Table S)* 
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TABI£ • 8 


3t»3)»ringi[ the ntuitber of perinatal faetora 
affectlag new bom at a tiae* 


qT™" 

M.0« 

Group of factors 



Percentage 

1. 

HO perinatal stress factor 

35 

68*63 

2* 

1 Perinatal stress 

factors 

11 

21.57 

3. 

2 perinatal stress 

factors 

3 

5,88 

4, 

3 perinatal stress 

factors 

2 

3.92 


Total 


5i 



3ERUM CMgItSSTSROL AMD TRIGLYCERIDE VAHJES 

' All remilt# of seruia cholesterol and 
teiglycerid® are expressed as sig/dl. 


TABLE 


Showing mean ^ 8*D* ’V&lume of chol«8» 
terol and trlglj^ceride in irarions 
gestational ag® groups (mg/dl) «. 


Groups 


Ho .of 
cases 


Cholesterol tarlglycerlde 


I» i^eterm 
i?ull ter® 
III. Post term 


f ,86.1349.59 $8.00j«.f2 

38 70.50112,73 37.33ll0.09 

6 . 84,50+15.95 30.83+12.81 


The inean+s.D* cholesterol walmes ofeseri>^ 
during this study were 74.22il4.26 «g/dl and triglycerides 
were 40.92il4.f3 mg/dl* The mean cholesterol walues 
IS D' observed for various maturity group i.e. pceterw. 
full term# and post term were 86.14i9.59# 70.5il2,73 
and 84.5115,93 lag/dl respectively# while idie values of 






■ 1 '' 

if 

■■Bi' 

If. 

i: 


I 





&mram. triglyc«rid«» in the above said groups were obser 
to hm §8^6.92, 37 *33410. 09 .and 30.83412*81 rag/dl reepeo 
tively (Table 9). 


It i« clear from table "''v that tee cord bloc^ 
choleeterol values were lower in full term babies in 
compariscm to pre term and post tejrai groups* the 
difference being statistically significantCp /O.Ol and 
^0.05 respectively) (Table 10). 

At the same time# the cord triglyceride values 
were lower in cases of full term and post tern babies 
when con^ared to pre term babies and this difference was 
statistically highly significant (p /0. 001) (Table 10). 


TABIE - 10 


Showing statistical! analysis of cord cholesterol 
and triglyceride values as shown in. table 9. 

' - ChoIesterol Triglyceride 


d.f. « degree of freedom* 

On comparison of the rnean4S»^« values of 
cholesterol and triglycerides in the low birth weight 
(liBW) babies (birth weight .^2# 500 gms) to normal weight 
babies (birth weight 72*500 gms) (Table 11). It was 
observed that although cord blood cholesterol values were 
higher in the low birth weight babies group than their 
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aosmal weight coiaterparts (birth weight 72500 gm>» th® 
difference wa« statistically insignificant <p 70*05)« 
■Bbe triglyceride values were also higher in low birth 
weight babies than the noriaal weight babies# but tmlike 
cholesterol# the difference in triglyceride values was 
found to be statistically highly significant Cp ^0,001) 


TABI£ * 11 

Showing serua values of cholesterol 
and triglycerides in low birth weight 
babies and norroal weight babies Jlmg/dl) • 

eases Triglyceride 

Noriaal weight babies 29 tO.SS+ie.Sl 34,33+8.66 

(birth weight 72100 ga) 

IjOW birth weight (IjBW) 12 78.2Ojd3«06 62.33+10*19 

babies (birth weight 
^ 2500 gras). 

•t»" ■ 1.917 12.175 

#~t 7® .05 j^O.'OOl 


Slowing cholesterol and triglyceride values to 
various weight for age groups (raeanj^.D. mg/dij • 

m*o€ Cholesterol Triglyceride 


67 . 0014*55 

69.33+8,21 


89,75+8.13 

80,00+8.16 


II. ittll term 

'S^. 

b* S.O.A* 

III, Post tenaiA.O.A: 


70.44112. 70 
80*00 

84. 50115. 93 
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It ia avldant from tabl« 12 that th® pretarra 
§mnp 0 the cholesterol values w«r@ higher ia the MSA 
group thaa the SGA group# though ao statistically sigal* 
ficaat dlffereace was observed betwesa the twoCp 7o«05)» 

TABXg * 13 

Showing statistical analysis of various 
gTOups represented in table 12* 



la 

St 

Zb 

s 

1*567 

70.05 

0.493 

70.05 

la 

& 

IZa 

3$' 

- 2*630 

£0*05 

6.491 

£0.001 

Za 

& 

III 

8 

0*601 

7o.05 

5.351 

£0.001 

Zb 

& 

IZa 

38 

1.274 

70.05 

5.975 

£0.001 

zb 

urn* 

III 

7 

. 0.439 

70.05 

4.661 

£0.01 

IZa 

& 

lii 

41 

,2.432 

£0.05 

1.393 

7o*05 


la the full terai group# since only one case • 
was small for gestational age,^ no statistical sigalficaace 
could be observed in this group# though th® only SOA case 
ia this group had higher values of cholesterol than that 
observed in the aqa babies of this group* 'Cto statistical 
analysis of the cholesterol values in the : appropriate for 
gestational age babies ia--preterm end fall ^tera group#-, it 
as observed that the forint had nauch higher values th» 
the latter# the difference being statistically signifi- 
cant (p ^O*0S)# 

the seiruia triglycerida values were also seen 
to have a sisdlar tread in the different weight for age 


-'TT'-- ''4': 
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group* «, m im froia table 12 md 13, there wa# 

rso statl«ticall3f sigaificant difference between the 
appropriate for gestational age md small for gestational 
age baOsies in the preterm Cp 7o*OS) • la ®ell 
group, though one small for gestational age baby demons- 
trated a higher value of triglycerides, no statistical 
significance could be derived. On comparison of trigly- 
ceride val\i®s in the pr® term and full term appropriate 
for gestational age babies, the value# were observed to 
be higher in the former than 'the latter, the difference 
being statistically highly significant ( p £0,001) » 

m has been detailed earlier, the cholesterol 
and triglyceride values observed with increasing gestae 
tional age (from |^3 weeks to 7^1 weeks), to observe a 
correlation, if any between these parameters to the 
increasing gestational age. It is evident from table 14 
that, in the premature groups ( £ 33 weeks and 34-37 weeks) 
statistically insignificant difference in cholesterol 
values was observed (p<70a05)* However, on 
the cholesterol value# in both groups of preterm babies 



(£33 week# and 34-37 weeks of gestational age), to the 
Values observed in the term (3S— 41 weeks) end more thms 
41 week# gestational age group, a statistically signifi- 
cant differeiwe was seen {p £0,001 and £0,05 respectively 


(Table 15) 
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TABI£ - 15 


Showing statistical analysis of 
cSBservatlons of table 14, 

conguured 
_.arouBs 

d.f. 

Ch&lmtmroX . . ' 



■"«t* 

I & II 

5 

1,568 

70,05 

0*492 

70.05 

I & III 

29 

3.252 

^0*001 

S.523 

£0.001 

I & ly 

19 

4,816 

4^0.001 

6,217 

£0,001 

II & III 

28 

7,276 

^0,001 

5,092 

£0,001 

II & IV 

18 

0,290 

7o.05 

16.675 

£0,001 

III & IV 

42 

' 2,653 

£0.05 

2,143 

£0,05 



TABIiB 

16 


1 


Showing mean ±S,D. values of cholesterol and 
triglyceride in different sexes (n^/dl). 


sex 

No, of 
eases 

Cholesterol 

Triglyceride 

Male 

29 

75.20tl4,91 

42,89+16.54 

female 

22 

73,28^12.97 

36.09+12,25 


*t* 

0,431 

1,143 


tpf 

70.05 

70.05 


d.f, • 
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Table li denotes the laeen 3.D. values of 
cholesterol and triglycerides m observed in different 
sesces of this study gro«|>« Although males had slightly 
higher values of cholesterol and triglycerides (75* 20^; 
14,91 mg/dl, 42,S9il4*$4 mg/dl respectively) than their 
female couBtemarts C73*2i±12,97 and 34,Q%12»25 mg/dl 



4aiff«r«iic«s %r®r® statistically ins ignif leant Cp 70*05>. 


TABLE - 17 


Showing ^aii ± s.D. cholesterol md trlglifCerMes 
in dlff^nt birth weight groups (mg/dl). 


Birth weight 
m 


No.of 

8 "' " 




IV 1000-1500 
II. 1501*2000 
III. 2001*2500 
IV. 2501*3000 
V. .3001 & above 


Cholesterol ' Triglyceride 


82.60+0.70 69.60+6.49 


83.36+6,18 


63.5+3.57 


7l.25jil4,41 54.40j4.04 

75.23+14.31 35.24+8.41 


61.2S+5.07 


22.83+5.17 


TABLE * 18 


Showing statistical 'malysis of 
observations of table 17. 


Mo.of 









All attea^t wa« Hiasfl® to obaarva th« ii»an cholea* 
terol and tirlglycaride levels la different weight groups 
and to detect ■ the relationship, if any between these 
values and increasing birth weight, isccordlngly cases 
were classified into different weight groups and choles- 
terol and triglyceride levels were observed (Table 17) 
and statistically analysed {Tsblm IS) . 

It is evident from table 17 that the cholesterol 
values were found to be higher in group I and ll <1000- 
1500 and 1501-2000 gni respectively) and lowest in the 
group V via one weighing 3001 gia and above* 

On statistical analysis (Table 18) it was seen 
that only in these groups mentioned agove# a statisti- 
cally significance was seen (I and V, p ^0*001, II and V, 
p £0.001). However, in the III and IV group (birth 
weight 2001-2500 gm and 2501-3000 gms respectively), no 
statistically significant differences were observed 
either with group I and II and also with gioup V (3001 gw 
and above) (p 7o*05) « 

Ihese findings highlight the fact that highest 
values of cholesterol are observed in the lowest birth 
weight group. 

Contrary to the daolesterol values In the 
different birth weight group, «»» estimation of trigly- 
cerides, a decreasing trend was. cOwierved with increasing 
birth iwiight. a detailed statistical analysis amongst 
various groups is given in table. 18. 




It was #<Si@n that# although a highly statisti- 
cally significant differenca was s®«n in both group I 
and II to that of group V (p ^£0,00l)# a significant 
difference was also seen on cos^arison of group I¥ to 
that of group V ( p ^0.01) • 

During this study# an effort was also made to 
see the effects of various perinatal stress factors on 
the cholesterol and triglyceride contents of cord blood 
■«Je selected five main perinatal stress factors vis* 
Maternal hypertension# and pre-eclamptic toxaemia# 
prolonged labour ( 7lS hours)# Mte partum haemorrhage# 
leaJsiag P/V 7l2 hows and birth asphyxia and observed 
the mean cholesterol and triglyceride values in the 
affected group (Table 19 and 20) • In all# Id cases 
suffered from perinatal stress, in which few case# had 
simultaneously 2 or more factors involved (Table 21 and 




!£h« man cholastaroi locals wara higher in 
cases with prolonged labour <77.2+9»6 mg/dl), antepartum 
hs.eii©rrhage C85*33^10»57 eg/dl and birth asphyxia 
(83*4;^12.91 iwg/dl> in comparison to non aff««:ted^ cases 
{71,74^14.1 mg/dl) but the difference was not statisti- 
cally significant { p 7o*05)* 


TABIg > 19 

Showing various prenatal stress factors and ciMtles< 
terol and triglyceride levels in these stress 
laroducing eases (Mean + S,D, fwg/dl). 

. ... i NO.Of T*ricil' 


35 71.74+14.1 37.71+11.96 

4 77.20+9.6 '38.2 5 +3 . 24 


I. Mo perinatal stress 

II. Prolonged labour 
{ Jib hours) ♦ 

III. Maternal hypertension 2 

and preeclaifiptic 
toxaemia* 

IV. Antepartuia haemorrhage 

V. Leaking pA 712 hours 8 

VI, Birth AsjO^yxia 


3 85.33+10.87 55.66+12.23 

8$. 13^11.57 56.63J;10.73 

5 83.4+12.91 60.40^18,35 


A very significant . finding concerning the 
Id# Values.: was e significant correlation of 
^•ride values to most of the perinatal stress 


factors. 





TABLE « 20 

Showing statistical analysis 
of observations of table 19, 


Cois^are3 
, arouos 

d.f. 

c3ioresterol 

"“Trioivcerlde 


•c* 

•t* 

•n* 

1 

& 

II 

37 

0.750 

70.05 

0.059 

70.05 

1 

& 

III 

35 

0.466 

70.05 

% # 

70.05 

I 

& 

IV 

36 

1.621 

7o,05 

2,492 

/0.05 

I 

& 

V 

41 

7,147 

/O.OOl 

4*106 

/O.OOl 

I 

& 

VI 

35 

1.745 

70.05 

3.712 

/O.OOl 

la** 


Ibe roe ants. D, triglyceride levels observed 
tinder different perinatal ' stress conditions showed that 
the triglyceride levels -were markedly ^ increased in cases 
with history of leaking P/V 7l 2 hours (56.63tl0*73 n^/dl) 
and birth asphyxia C 60. 4tl5* 35 ag/dl), in con^arison to 
non affected individuals (37,71+11.96 rog/dl) and the 
differences were statistically highly significant Cp ^J^O.OOI), 
Raised triglyceride levels of statistical significance \ 
(p ^0.05) were also seen in cases with history of ante- 
partura , haemorrhage (55.66+12,23 mg/dl) when compared to. 
unaffected individuals (p ^0,05), 

AS few cases were affected with more than one 

perinatal stress producing factor at a time# so-;- l tried 
to establish a correlation if any between the nuiiiber of 
factors involved and the cholesterol and triglyceride 
values observed (Table 215 • It. was observed that the 
cholesterol values were slightly, increased (79*45413*12 
mg/dl) in group with one perinatal stress factor in 


■ 
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corapaxison to that observed without any pQrinatal 
stress (71*74+14»1 mg/dl)# but the difference was 
statistically insignificant (p 2o*05) (Table 22) . K&ised 
values of cholesterol were observed when 3 perinatal 
stress factors were involved sinrultaneously (93£i.O 
mg/dl) in comparison to unaffected individuals, the 
difference was statistically significant. 

It was ■ observed that the mean+s.D, trigly- 
ceride levels exhibited an increasing trend as the 
number of perinatal stress factors involved increased* 


TABI£ « 21 

Showing distribution of cases affected by perinatal 
stress producing ^factors and mean cholesterol Mid 
triglyceride values in these conditions (Mean+SD n^/dl) . 


.caroup 

No*of ~piH"natal’ 
stress produ- 
cing factors 

No* of 

eas€# ■ 

Choles- 

terol 

Trigly- 

ceride 

I 

No ' 

35 

71.74+14*1 

37.71+11.96 

II 

1 

11 

79*45il3.12 

42.73+16.59 

III 

2 

3 

71*33+9.56 

56.33+19.39 

IV 

'3 

3 

93.0+1.0 

64.0+4.0 


d.f 


TABIiE - 22 

StMTwlng statistical analysis 
of observations in table 21# 

***“ " '^iQ'rvceriSe'' 


f# 9 


II 

44 

1.607 

70.05 

1.104 

Ttl.OS 

III 

36 

0.049 

70.05 

2.478 

Z0*05 

IV 

35 

■: 2.104 

20.05 

3,063 

20.01 









preseiit swork was carried out to study th® 
serufii levels of cholesterol and triglyceride in cord 
blood of 51 newborn babies. The study was conducted at 
Medical College, Jhansi, in the department of 
Pediatrics from March, 1990 to November, 1990. iSie 
primary aim of the study was 'to evaluate serum choles- 
terol and triglycerides in the preterm, full term and 
post term babies and to observe the correlation, if any, 
between their levels to the gestational age, birth 
weight and s®c of the child. Further an attempt was 
made to c^serve the difference in the levels of choles- 
terol and triglyceride in babies, affected by perinatal 
stress producing factor s ■ via maternal hypertension, ; : 
prolonged labour, leaking P/V more than 12. hours, ante- 
partum haemorrhage and birth asphyscia# and tte babies 
unaffected by such perinatal; stress producing conditions* 
Besides evaluating serum cholesterol and 
triglycerides,, weight was ;xecca?ded and through physical 
examination of the newborn baby was done. »ie gesta- 
tional age was calculated by counting the number of 
weeks from the first day of last menstrual period till 
the date of birth of child, and also by the scoring syst^ 
using the morihological and neurological characteristics 

i ' 

mm {1970} # StHtiStiC&l 
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tsrol and' triglyc«rid«s in various neonates* and the mean 
values were con^ared using the student’s *t* test and 
the significance of the difference ( »p* values) was noted 
from the ’t* distribution table* Based on observations 
depicted in various tables (Table 1-22) • Various 
Inferences have been drawn which are discussed herein 
detail* 

A total of 51 cases were examined in this study 
The cases were grouped into preterm, full term and post 
term groups on the basis of gestational age* considering 
the weight for age status as suggested by Singh et al 
(1974), the cases were further grouped as small for gesta?* 
tional age (SGa) and appropriate for gestational age (AG A) 
This study group comprised -of 7 pr«t©rm(4 AGA and 3 SGA) 

38 full term (37 AGA and 1 SGA) and 6 post terra (All »A) 
babies. Kumar et al (1989) had also grouped their cases 
into appropriate for gestational age and small for gestst^ 
tional age groups following the criteria laid down by 
Singh et al (1974)* . Shanna. et al (1983) had classified 
their cases into small for gestational age group when 
their birth weight was below 10th percentile of 
liubchenco's chart (1963)*: However, Haridas and ACharya 
(1984) and Mathur (1986) had classified their cases 
according to gestational age into pre terra, full terra 
and post terra infants,, without talcing into ccmsideration 
the weight for age status.* 



The birth weight alone, was also given impor- 
tance and the study group was divided into low birth 
weight babies ( /2500 gms) and normal weight babies 
(equal or more than 25,00 gras) as per definition of low 
birth weight babies given by WHO ( 1961 ) , ®ie low birth 
weight group included 12 babiesC23*53S'0 , while the normal 
weight group had a strength of 39 (76, 47%) babies. Mathur 
et al (19S6) had also used the WHO definition C1961) for 
Identification of low birth weight babies and observed 
cholesterol values in low birth weight and normal birth 
weight babies# Posbrook and iilharton (1973) had also 
classified their cases into normal and low birth weight 





gras birth weight group as indicated in table 6. 

Most of the deliveries pass uneventfully and 
some of them are af fected .by various perinatal strese 
producing - factors that exert their effect over the fetus 


a correlation if any# between these perinatal stress 
producing factors and cord cholesterol and triglyceride 
levels. In this study 16C3l,37?S) cases were affected 
by such factors while 35(38,63%) cases were not, Ihe 
perinatal factors which were taO^en into consideration 
were prolonged labour# maternal hypertension# antepartum 
haemorrhage# lea3<ing P/v more than 12 hours# and birth 
asphyxia, Ihe effect of these factors over the above 
mentioned parameters ' were studied individually and 
collectively, Tsang et^ al (1974) had studied the effect 


rd cholesterol and 


stress 


producing factors retrospectively. 


1 
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tt&JRUM CHOLESTEROL AI^D TOIGLYCERIDES 


Thm inean values + S.D, of cholesterol and 


triglycerides, irrespective of birth weight# gestational 
age# sex and perinatal factors affecting the fetus were 
observed to be 74.22+14,26 mg/dl and 40.92+14,93 mg/dl 
respectively. mean levels of cholesterol in cord 

blood had been estimated to be 69 mg/dl (Gyorgi et al# 
1924), 67 n^/dl (Rafertedt et al, 1955), 82+17 n^/dl 
(Brown et al, 1959)# 66 rag/dl (Brody and Carlson# 1962), 

66 mQ/dl (Kleeberg, 1963) and 79+21 mg/dl (Desai et al, 
1977) in the past. Hh® observations of this study have 
been in close proximity to those of above mentioned 
workers. However# Sadowsky (1947) Sohar et al (1956)# 
Kaplan and bee (1965) and Mathur et al (1986) observed 
higher values of cord blood cholesterol, as 107 mg/dl, 

89 mg/dl, and 105,2^17,14 mg/dl respectively. Mean value 
©f triglyceride levels observed in this study was 40.92+ 
14.93 mg/dl. These observations were in conformity of 
those by Brody and Carlson (1962) who recorded them to be 
34 mg/dl and Mathur et al (1986) who observed them as 
3d+4«04 ^i^/dl. However# Desai et al (1977) had observed 
much higher values (62+21 mg/dl) than previous workers. 


RELATION WllH MATURITY OF HSWBdM 

serum cholesterol and triglyceride value# were 
observed in cord blood of 7 preterm. 36 full term and 6 
+i»«ii babies and a# is evident from table 9, the 
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iseaa^s»D, values of serum cholesterol were 86*13+9.59 
iig/ill In pre term, 70. 5+12. 13 mg/dl in full terns and 
84.5+15,95 rog/dl in post term babies. The cord choles- 
terol levels were raised in preterm :aiid post term babies 
in comparison to full term babies with a statistically 
significant difference in each case (p ^0,01 and ||0,0S 
respectively) (trfsle 10) • In the past Fosbrooke et al 
(1973) had observed no significant difference between the 
eholestfirol levels in full term and pre term babies. 

Unlike the present study they observed higher values In 
full term as compared to pre term group. Similar to ■ 
them, Mathur et al (1986) had also observed slightly 
higher levels in full term babies (112,2+14,58 mg/dl) 
Haridas et al (1984) had observed higher levels of choles- 
terol in cord blood of pre term babies {95 jp 20,2 mg/dl) 
in co*i?>arison to full term babies (90+17*7 mg/dl), but 
contrary to this study the difference between the two 
values was statistically insignificant ( p 7o,05) • 

Mean ±S*Dm triglyceride levels observed in ■ 
the present study were 68+6,92 tt^/dl in preterm, 37,33^ 
10.07 mg/dl In full term and 30,83+12.81 mg/dl in post 
term babies. On statistical analysis the difference in 
triglyceride levels of pre term and full term and pre ^ 
term and post term babies were highly significant 
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explained to it® enhanced' synthesis as a result of 
increase in enzynws and si&strate nweessary for its 
synthesis, fhis explanation has also been given by 
Haridas and acharya (1984) who reported an increase in 
cholesterol during first few postnatal days after birth. 

Regarding the raised levels of triglyceride in 
the preterm babies a possible explanation can be that 
preterm delivery is not a normal physiologic pehnoaenon 


and it involves some amount of stress to fetus which 


may or may not manifest clinically (Kumar et aX# 1989) 


stress in any form has been shown to raise serum 


triglyceride level (Cress ®t al# 1977). 


in this study the maturity was assessed by 


gestational age and an attea^t was made to observe a 
correlation# if any# betweenthe increasing gestational 
age and levels of cholesterol and triglycerides in cord 
blood. It was observed that the levels of cholesterol 
in cord blood were higher (89, 79+8. 13 n^/dl) in the 
gestational age group ^33 weeks and they exhibited a . 
downward trend as the gestational age advanced till term, 
the levels being 80+8,16 mg/dl# in 34»37 weeks gestae-' 
tional age group and 69,lljt32*.20 mg/dl in the 38-*41 
vMks geatational age group. In the group of gestational 
ag* 7*1 weeka, the choleateroX levels ware observed to be 
increaaad (77.6*il5.l9 s«/ai). whan the values observed 
in the gestational age group below 33 waaka and 34-37 
wealca were coS 5 .ared to those observed in gesteUonal age 
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con!par«di to full term babies* iosbrooke (1973)# however, 
observed ao significant change In cholesterol level# 
with increasing gestational age, 

•Bhe triglyceride level# exhibited an inverse 
relationship with Increasing gestational age (Table 14)* 
llie triglyceride levels were observed to decrease with 
increasing gestational age* i^en levels observed in 
gestational age groups below 33 week# and 34-37 weeks 
were compared to the levels observed in 38-41 v/eeks and 
more than 41 weeks gestational age group# a statistically 
highly significant difference (p ^0.001) was observed, 
*ltiase findings also supported earlier observations of 
significantly raised levels of triglycerides observed 
in joretemii babies in comparison to full term and post 
term babies in -this study* ■ She raised levels of trigly- 
ceride in lower gestational- age group had also been 
observed Haridas et al (1984) . However# Posbrooke et al 
(1973) observed an increasing trend in triglyceride 
levels along with advancement of gestational -age# and 
they also observed that triglyceride levels did not 
Increase much below 37 weeks of gestation# and beyond It 
the increase was significant in low birth weight groups* 




LATION WITH BIRTH WBIGH«g 


ISie relation of cord blood cholesterol and 
triglyceride leirels with birth weight was studied by 
observing the variations in their levels in normal and 
low birth weight babies# in different weight for age 
groups and in different groups of increasing birth weight. 

On comparing the above mentioned parameters in 
normal birth weight (equal or more than 2# 500 gra birth 
weight) to low birth weight (less than 2# 500 gms) babies 
(Table ID# the cholesterol levels were observed to be 
slightly raised in the latter group but the difference 
was insignificant (p 7 o. 05 )# while the triglyceride levels 
were observed to be increased significantly in latter 
group (62.33+10.19 mg/dl) than the former one (34, 33+8. 66 
rng/dlX{p /O.OOD. 

Fosbrooke and Wharton (I9t3) also had observed 
high levels of triglycerides in low birth weight babies 
(birth weight less than lOth percentile for age) in 
comparison to normal birth weight babies# the difference 
being statistically significant (p £0.05), while they had 
observed no significant difference in cholesterol levels. 

Mathur et al (1986) in contrast had observed 
statisticelly significant lower values of cholesterol in 
low birth weight babies (birth weight less than 2500^ gm) 

babies (ecfual to or more 



cbserved a positive correlation between cholesterol 
levels and birth weight* 

A possible explanation for raised levels of 


cerid® and free fatty acid levels* At th® saan® time 
intrauterine malnutrition also 'favours adipose tissue 
breakdown liberating free fatty acids, and th® portion of 
free fatty acids which excapes oxidation for energy is 
converted in the' liver into ttiglycerides resulting In 
rise in blood triglyceride levels* 

Due emphasis was also given to weight for age 
status and on observing the levels of cholesterol and 
triglycerides in different weight for age group# (Table 
12 and 13),ti'wa» seen that in preterm group the cholestero 



wlsll* in full term group the statistical siguificaisce of 
the <aiff®reiice between cholesterol leirels in AGA andL SOA 
could not be derived as there was only one ease in SGA 
group though this solitary SGA case exhibitiwi higher 
levels of cholesterol than aga babies* On comparison of 
/ySA babies of all 3 groups it was seen that preteni AGA 
babies and post term aga babies had significantly higher 
cholesterol levels than full term AGA babies (p ^0,05 in 
each ease)* This was in conformity to earlier observa- 
tions and inferences that preterm babies had higher 
lavels of cholesterol. These observations were in confor- 
mity to those by Kumar et al (1989) who also observed 
higl»r levels <l00.0f+3*.t9 rag/dl) of cholesterol In pre- 
term AGA babies im wet tmm in 

comparison to full ter® AGA babies (85*83+22*85 mg/dl) • 
!Ehey also observed higher values in preterm aga than 
preterm SGA babies* the difference being statistically 
Insignificant, fftswever,: the observations in this study 
differed from those of lOiimar et al (1989) in the full 
term group* where they observed slightly higher values 
of cholesterol in AGA in coa^arison to SGA b^les* 
whereas higher value (SO ir®/dl) was observed In solitary 
SGA case than AGA babies C?0.44il2.70 rag/dl> in this 
study* the statistical significance could not be derived 

due to only a siggle sga case. 

The triglyceride, levels in these group# of 


weight for age also followed partly the pattern of cholej^ 
torol levels# with the levels be . ing higher In the preterm 
groups in con^arison to full term groups# the difference 
being statistically significant (p £0*001), In the prater* 
group# the levels were raised in SGa babies in comparison 
to AGA ones, iSie difference was statistically Insignifi- 
cant (p 7 o» 05)# while in the full term group# although 
the former had higher levels than the latter# statistical 
significance could not be inferred as the former group 
<SGA) consisted of only one case, These observations 
matched well with those of Kumar et al (1989) who had 
observed significantly raised triglyceride levels in 
preterm S6A babies in comparison to preterm aga babies 
(p £0,01)# and also significantly raised tevels in full 
term SGA b,ebies in comparison to full termAGA babies. 

The post term AGA babies exhibited no signifi- 
cance difference in cholesterol and triglyceride levels 
from the full term AGA babies* 

The raised levels of triglyceride seen in SGA 
babies can be explained by- considering them to be malnou- 
rished in intrauterine life# thereby switching over from 
cari^ohydrate metabolism to fat metabolism for energy 
requireiwsnts* 

Cto observing the cholesterol and triglyceride 
levels in different groups of increasing gestational age 
(Table 17 and 18)# high values of cholesterol were 



1500 gm) while lowest levels (22.8+5.17 mg/dl) ia highest 
birth weight group (3001 cms and eibove) • ihis observa- 
tion of high levels of triglycerides In lower birth 
weight ranges can possibly be explained on the baditf- 
that these groups mainly coB^rised of preterm MSh and 
SG^ babies f low birth weight b^ies (LBW) and full term 
SGJ^ babies and as n®ntion©d earlier# all these groups 
have demonstrated higher triglyceride levels# which have 
been explained by the stress of preterm delivery and 
intrauterine malnutrition. 


RELATIOH WITO.SgX 

In the present study due consideration was 
given to the s«c of the child and an effort was made_ to 
observe a difference, if any# between the two groups, 
regarding cholesterol and triglyceride levels. Although 
aiales exhibited slightly higher values of cholesterol 
(75.2tl4.91 mg/dl) and triglycefides (42.89i;l6.54 mg/dl) 
than the females (73*28il2.97 mg/dl and 36.09^12.26 
mg/dl respectively)# but on statistical analysis these 
differences proved to be insignificant (p 7o.05 in each 

4 « 4 <!«rr®d that the sex of the child 







did not had any contribution towards ch-wiges in cord 
blood cholesterol and triglyceride levels* 





so 


On observing the cuHnilattvs effects of these '■ 

f. 

perinatal stress factors on the cord cholesterol and ^ 

triglyceride levels (Table 21 and 22) it was noticed that '!< 

the cholesterol levels rose with' increasing mintser of 
perinatal factors bnt the increase became significant 
with 3 perinatal factors affecting the fetus at a time 
(p £0.05)* The triglyceride levels exhibited a direct 

i|' 

positive correlation with increasing nuiiber of perinatal 
stress factors and the difference was significant with 
2 perinatal stress factors onwards (p ^0.05). 

'iV 

-Biese findings were in close prceKimity to those 
of Tsang and Glueck (1974) who also observed signifi- 
cantly riased levels. of triglycerides under stressful 
conditions individual!? and,GolJectively(p ZO.Oi and | 

^0*005). They also observed that the triglycerides m 

levels significantly increased with the increase in Ij' 

number of perinatal stress factors (p ^0.005), cress et | 

al (1977) had also observed the effects of p>erinatal ^ 
stress over the biochemical parameters (cholesterol and | 

triglycerides) in cord blood. They had selected hyper- |; 

cholesterolemic and hypertriglyceridemlc neonates and | 

analysed them for perinatal stress retrospectively. la | 

their observations they recorded elevated cholesterol | 

levels in prolonged l^our, preterm, post term, birth | 

asphyxia and leaking P/V more than 12 hours. High levels 
of triglycerides were observed in maternal hypertension. 
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proioa5«d labour, birth asi^xla, Taang and Glu«clc{l974) 
and crass et «1 (1977) had ©bssrrsi elevated triglyaerida 
level* in iiwreased perinatal stress, LaJchtakla et al 
( 1990 ) had also observed raised levels of cholesterol and 
trl9 lycerides in babies bow to mothers with essential 
hypertension# ihe observations of raised triglyceride 
levels in babies born to awthers with hypertension daring 
this study were in conformity to their recordings, however, 
on the contrary cholesterol values were not raised in 
the present study," 

From the above said discussion it was inferred 
that triglyceride levels were more affected by perinatal 
stress in caaparison to, cholesterol levels, ■ under normal 
circumstances fatal energy requirements are nearly 
exclusively catered by oxidatiem of carbohydrate stores 
as the respiratory quotient at birth is nearly uni%* 
stress in utero, in birth canal lead# to high energy 
requirements and thereafter depletion of glycogen and 
carbohydrate stores, so the energy requirements are tlien 
catered by fat mobilisation and utilisation along with 
increased synthesis of triglycerides in the liver. Also 
during stress sw^athetic system is stimulated and cate- 
cholamiae# el licit an iraraediat® response on adipose 
tissue isobilieetion and utilisation. All these mechanism* 
colltictively lead to increased triglyceride levels at 


if 


liiiiiii 



blrfch during stress. 




pr«seni,t »tsa% wm carried out to atudy th« 


scrum levels of dhtolesterol acd triglycerides in cord 


blood of ii«id:>orti babies* %ie cases were studied from 


Mercb, 1990 to HoveR^ber* 1990* in tbe department of 


Paediatrics* . Medical College, iThansKu.p.), 


itudy group comprised of SI newborn babies* ^ "Ifie case 


material was divided into preterm, full term and post 


term groups according to gestational age of newborns. 


The babies were further classified into appropriate for 


gestational age(«3A) and' small for gestational ageCSGA) 
according to the intrauterine growth charts suggested 
by Singh et ai'il97il* ; 

the primary aim of this study was to detensliie 
the level of sexum cholesterol and triglycerides in new- 
born babies ated to observe their correlation, if any, 
to the gestational age, birth weight and sex of the 
ne%dx>rn babies* An attempt was made to conisare the 
values of cholesterol and triglycerides In low birth 
weight group (birth weight less than 2,500 guts) to normal 
birth weight group (birth weight 2500 gms or more) and 
in babies affected by perinatal stress factors (maternal 
hypertension, prolonged Istoour, antepartum haemorrhage, 
leahlng f/T* more than 12 hours and birth a ■* '' 





Besides evaluating serum choleatarol and triglY- 
cerlde levels, thorough physical examination was done in 
each case. Gestational age of the bahy was calculated 
'by counting the nuia^er of weebs from the first day of 
last menstrual period till the birth of the baby and also 
by the criteria laid down by Bubcwitz at al (1970). based 
on physical and neurological characteristics of newborn,' 
baby, iteithropometric moasirceraents viz. head circumference 
chest circumferences, weight were recorded in each case* 
The perinatal stress factors affecting . the individual 
cases were also noted. 


SERUM CHOLES'IERQL mQ TRIGLYCSRISE 
m MEWaORN BABIES 


serum cholesterol and triglycerides were esti- 
mated in preterm, full term and post term babies. The 
obsejcvations revealed that the levels of cholesterol were 
raised in preterm and post term babies C86,13d:S>,59 mg/dl 
and 84,54,15*95 mg/dl respectively) in comparison to full 
term babies (70*5412,73 mg/dl), the difference being statis* 
tically iignlficant in each case (p /0#0l and /0#05. resp- 
ectively). «i« triglyceride levels were observed to follow 
a downwards trend with advancement of maturity, Thm levels 
were 5845*92 mg/dl in preterm, 37*73410*09 mg/dl in full 
term and 30*8a4l2*81 mg/dl in post term. The differences 
between preterm and full terra, and preterm and post terra 
groups were sbetistically significant (p /O.OOl in each 





BWX9B axa not. aitms significantly %p /0.05), 

cholesterol ana trlglycaride levels were 
also observed in varions groups in increasing order of 
gestational age* ttt® cholesterol levels were observed to 
be higher in lower gestational age group i /33 weeks and 
34-37 weeks) these were lower in higher gestational 

age group (38-41 and 741 weeks) * Ihe triglyceride showed 
an Inverse relationship with increasing gestational age* 

It was csoncluded that triglyceride levels showed 
an Inverse relations with ' gestational age* 


REbATIOH Wim BIR1H VffilGHT 

iSne relation with birth weight was studied by 
dividing cases into low birth weight ( ^2*500 gms) and 
normal weight groups { 72*500 gm}$ into appropriate for 
gestational age (AGA) and small for gestational ageCSGA) 
groups * and into different groups on the basis of 

iwsreasing birth weight* • 

On comparison of idie above mentioned parameter# 
in normal weight and low birth weight groups* the choles- 
terol levels were slightly increased in the^ latter groups 
but not significantly, while triglycerides were signifi- 
cantly iocreasM In low birth weight bid>les(62*33j;l0*ilS 
in ecsraiflirison to normal weight ones (34* 33;^* id 



'Stie cho3.«sterol level# were raised in preterm 
AGh in coBfsarison to preterm sGh» the ' .difference being 
•tatistically insignificant (p 7o*OS), while the level# 
in preterm <89.7Sj:8.13 mg/dl) and post term mA 
(84.5^5.9 mg/dl) were higher than full term aga with 
statistically significant difference (p^O.05)# ^he 
triglyceride levels were higher in preterm sga in compa- 
rison to preterra aga but the difference was statistically 
inaignificarrt# while the preterm aga babies exhibited 
significantly higher triglyceride levels C 67+4* 35 rag/dl) . 
in comparison to full terra A3A (36*75+9*13 rag/dl) and 
post term AGA babies C30. 83+12. 81 mg/dl) <p /O.OOl in 
both cases). "Although one full term SGA baby had high 
value of triglycerides (66.0 mg/dl) in comparison to 
full terra AGA (36.75^8,13 mg/dl) but no statistical 
significance could be derived owing to single full term 
SGA case. 

Cto observing cholesterol and triglyceride level# 
in groups of Increasing birth weight# it was observed that# 
cholesterol levels were toward# higher side in lower birth 
weight groups (1000—1500 gnt and 1501—2000 gra) in comparison 
to lower values in high birth weight group (3001 gin or more) 
the difference being insignificant. The triglyceride 
levels followed exactly Inverse relation with increasing 
birth weight and accordingly were significantly higher 

mg/dl) in lower birth weight group (1000-1500 
gro) in comparison to low levels (22.83i5*i7 rag/dl) in 
higher birth weight group (3001 gra or morel (p /O.OOl). 




relation with sex 

’me present study group coraprised of 29 inaies 
and 22 feraales* On statistical analysis of the value# 
of cholesterol and triglycerides in male baM.®# (choles- 
terol 75,2jhl4.91 H^/dl, triglycerid® - 42.89+16.54 mg/dl) 
and in female babies (cholesterol- 73.28+12.97 a^/dl and 
triglyceride3-36.99il2.25 mg/dl), it was found that the 
difference between the groups was insignificant (p 7o.05> 
in both the groups. 

RELATION WITH PERIKAIAL STRESS 

During this study it was observed that trigly- 
ceride levels were m>zm sensitive to perinatal .stress and 
they were affected to a greater extent than cholesterol 


levels* 


On analysing the effects of individual peri« 


natal stress, leaking P/V 712 hours led to significantly 
raised levels of cholesterol (85.13^11,57 mg/dl, p/0,001) 
in comparison to unaffected cases (71.74^14.1 mg/dl). 

In others the cholesterol levels were raised insignifi- 
cantly (p 7 o. 05) in comparison to unaffected Individual# 
except the newborn affected by maternal hypertension, 
whereas the cholesterol level# were insignificantly lower, 
Triglyceride levels proved to be a much sensi- 
tive indicator of perinatal 'Stress. The levels were 
raised insignificantly in cases with prolong^ l#»ur 
(38.25^3.24 mg/dl, p 7o.05) and maternal hypertension 
{50.5+21.5 mg/dl# p 70*05), while the levels were 
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to unaff«5tM ca»«« (37»71+11.96 rag/dl) (p /p»05 and 
^0.01 reapectivaly) * 
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WCBKING mOFORMA 


C.^Q BLOOD CHOLESgROL AND TRIGLYCERII3S LEVELS IN I^WBORS 

BABIES 

Case Mo» 


mD No. 



Name i ' 

Sex t 

Male/Pemale 

Date of birth t 



Weight of birth 



Mother *3 natwt 

Age i 


Father *s name 

Ag® j 


Address t ' 



order of birth 



GtavMf 


portion 

antenatal history 

1. . Fever, ■ 

2, ' Viral infection 

3, Chronic Diseases i 

Respiratory 

Renal 

Cardiac 

Metabolic 

Any other 



4, Aateparttm haainorrhag® 

(Bleeding in any Trinwater) 

5* pr«-aclaraptie toxaamla 

6, Maternal amalcing 

7. History o£ leaking P/V - /12 hours, 7l2 hours, 

HATAL HISTORY $ Presentation 

Mode of delivery • Normal vaginal 

Forceps 

Caessarean 



my feature of 
Birth i^phyxia 


POST MA!gjy:» HISTORY 
„ Birth ^oxia 
• Cyanosis 
Delayed cry 

BXAMIHATIOH OF HI^.-aORN 

1* C3en» Appearance i - 

IX* AnthroiaoRietrlc Exam, 
Weight 

Head circuraference 
Chest Circumference 

III, General Exam, 

- Skin' 

• Head - A/F 

- Face 

- Oral cavity 

- Neck and Trunk, 

IV, SYSTEMIC EXAMINATION 

1, C.V.S, 

2, Respiratory System 
3# Abdomen 

4, Neurological Exam.,,. 


cry « Activity 

Colour • Posture 


Ziimbs 
• Caput 

- Cephalhaematoiiia 
« Any other 


Galant reflex 
Peres reflex 
Stepping Reflex 
Placing Reflex 


Neonatal Reflexia 

- Rooting 

• Sucking 
•• Moros 

- Reflex activity 

• Any other. 
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